Chemical context
Macroheterocycles containing both crown ether and azaheterocyclic moieties are prospective compounds not only as metal-ion receptors (Pedersen, 1988) , but also as membrane ion-transporting vehicles (Gö kel & Murillo, 1996) , as active components of environmental chemistry (Bradshaw & Izatt, 1997) , for the design of organic sensors (Costero et al., 2005) , in nanosized on-off switches and other molecular electronic devices (Natali & Giordani, 2012) . Moreover, they can possess antibacterial (An et al., 1998) and anticancer properties (Artiemenko et al., 2002; Le et al., 2014 Le et al., , 2015 , and other useful biological activity (Anh & Soldatenkov, 2016; Tran et al., 2016) .
Recently, we have developed effective methods for the synthesis of azacrown ethers containing -piperidone (Levov et al., 2006 Anh et al., 2008 Anh et al., , 2012a Hieu et al. (2011 Hieu et al. ( , 2012a or -arylpyridine (Anh & Soldatenkov, 2016; Tran et al., 2016) subunits. This chemistry allowed us to make systematic studies of the fine structural features of a novel series of azacrown macrocycles using X-ray diffraction. Such data should be of use for the subsequent design of more certain drug-like macroheterocyclic molecules bearing new would-be pharmacophore groups. ISSN 2056-9890 In attempts to apply this chemistry for obtaining azacrown ethers which contain a 1,3,5-trimethyl-substituted -piperidine moiety, we studied the condensation of diethylketone and 1,5-bis(2-formylphenoxy)-3-oxapentane in the presence of methylammonium acetate taken both as the nitrogen source and as the template in ethanol/acetic acid solution. The reaction proceeded smoothly to give the expected azacrown title molecule, (I), with 32% yield.
Structural commentary
The title compound (Fig. 1) , the product of a PetrenkoKritchenko condensation of 1,5-bis(2-formylphenoxy)-3-oxapentane, pentan-3-one and methylammonium acetate in ethanol, crystallizes in the orthorhombic space group Pnma and, in the crystal, occupies a special position on a mirror plane. The aza-14-crown-3 ether ring adopts a bowl conformation stabilized by the weak intramolecular C16-H16BÁ Á ÁO11 hydrogen bond (Table 1, Fig. 1 ). The distances from the center of the macrocycle cavity (defined as the centroid of atoms O8/O11/O8A/N14) to the O8, O11 and N14 atoms are 2.265 (2), 1.880 (2) and 2.393 (2) Å , respectively [atoms with the suffix A are related by the symmetry operation x, 1 2 À y, z.]. The conformation of the C7-O8-C9-C10-O11-C10A-C9A-O8A-C7A polyether chain is t-g + -t-tg À -t (t = trans, 180
; g = gauche, AE60 ). The dihedral angle between the planes of the benzene rings fused to the aza-14-crown-4-ether moiety is 72.68 (4) . The piperidinone ring adopts a chair conformation. The nitrogen N14 atom has a trigonal-pyramidal geometry (sum of the bond angles is 335.9
). The molecule of (I) possesses four asymmetric centers at the C1, C13, C13A and C1A carbon atoms and can have potentially numerous diastereomers. The crystal of (I) is racemic and consists of enantiomeric pairs with the following relative configuration of the centers: rac-1R*,13S*,13AR*,1AS*.
Supramolecular features
In the crystal, molecules of (I) form zigzag chains along [100] via weak C-HÁ Á ÁO interactions ( The molecular structure of (I). Displacement ellipsoids are shown at the 50% probability level. H atoms are presented as small spheres of arbitrary radius. The dashed line indicates the intramolecular C-HÁ Á ÁO hydrogen bond. Atoms with the suffix A are related by the symmetry operation x, 1 2 À y, z. Table 1 Hydrogen-bond geometry (Å , ). Computer programs: APEX2 (Bruker, 2001) and SAINT (Bruker, 2005) , SHELXT (Sheldrick, 2015a), SHELXL2015 (Sheldrick, 2015b) and SHELXTL (Sheldrick, 2008) . research communications Figure 3 A portion of the crystal packing of (I) indicating the intermolecular -stacking interactions. Dashed lines indicate the intra-and intermolecular C-HÁ Á ÁO hydrogen bonds.
Figure 2
Crystal packing of (I) along the b axis demonstrating the zigzag hydrogen-bonded chains along [100] . Dashed lines indicate the intra-and intermolecular C-HÁ Á ÁO hydrogen bonds.
parallel benzene rings is 3.446 (3) Å and the shortest intermolecular C5Á Á ÁC7 i distance is 3.495 (2) Å [symmetry code:
Synthesis and crystallization
Methylammonium acetate (3.85 g, 50 mmol) was added to a solution of 1,5-bis(2-formylphenoxy)-3-oxapentane (3.14 g, 10.0 mmol) and diethylketone (1.41 g, 10.0 mmol) in ethanol/ acetic acid (40 mL/1 mL) mixture. The reaction mixture was stirred at 293 K for three days (monitored by TLC until the disappearance of the starting heterocyclic ketone spot). At the end of the reaction, the formed precipitate was filtered off, washed with ethanol and recrystallized from ethanol solution to give 2.1 g of crystals of (I) 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All hydrogen atoms were placed in calculated positions with C-H = 0.95 Å (aryl-H), 0.96 Å (methyl-H), 0.98 Å (methylene-H) or 1.00 Å (methine-H) and refined using a riding model with fixed isotropic displacement parameters [U iso (H) = 1.5U eq (C) for the methyl groups and 1.2U eq (C) for all other atoms]. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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